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 A FURTHER NOTE ON TH1E FERTILITY OF MARRIAGE IN SCOTLAND.
 ERRORS OF STATEMENT AS TO THE DURATION OF MARRIAGE.

 By JAMES CRAUFURD DUNLOP, M.D., F.R.C.P. Edin., Superintendent
 of the Statisticcl Department of the Registrar-Generalfor Scotland.

 (Published with the authority of the Registrar-General for Scotland.)

 [Read before the Royal Statistical Society, December 15, 1914,
 Professor F. Y. EDGEWORTH, M.A., F.B.A., in the Chair.]

 ON January 20 last I had the honour of submitting to this Society
 a paper dealing with the fertility of marriage in Scotland, in which
 I described some of the conclusions derived from a tabulation of
 the replies to the Census questions bearing on that subject. In the
 discussion on that paper, attention was drawn to a discrepancy
 between the number of marriages reported to be of a duration of
 less than one year, and the number of marriages reported to be of
 other short durations. This discrepancy was quite obvious. In
 my reply I summed up the situation thus:-" A scrutiny of the
 "numbers given in the Census Report (Table XXVII) showed
 "that marriages of duration of more than one but less than two
 "years numbered approximately 27,000, while those of less than
 "one year numbered approximately I7,000 only, a comparison
 "suggesting a transference of something like half of the marriages
 "of the o to I duration to the I to 2 duration. But the fact that
 "duration I to 2 was not overburdened, but had a number of
 "marriages only slightly different from those of durations 2 to 3,
 "3 to 4, and 4 to 5, indicated that the transference of marriages to
 "duration I to 2 from duration o to i was balanced by a similar
 "transference from duration i to 2 to duration 2 to 3, and also
 "indicated compensating transferences to and from subsequent
 "durations." It is for the purpose of studying these transferences
 -these errors of statement-that I have made the research which
 I now record.

 The method of research which I adopted was the tracing of
 marriages of the earlier durations, those of durations of less than
 six years being selected, in the marriage registers, thus verifying
 or disproving the statements made in the householders' schedules
 of the Census. The Census returns used were those of the towns
 of Paisley, Dumfries, Kilmarnock, Perth, and Inverness. Urban
 returns were selected in preference to rural returns, because of the
 greater probability of successfully tracing them back to the marriage
 registers, for, in the first place, a larger proportion of persons living

 D 2
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 36 DUNLOP-A Further Note on the [Jan.

 in towns are married within the registration districts of their usual
 residence, and, in the second place, their marriages are recorded
 in a few large registers and not in a greater number of smaller
 registers. The essential details of the Census returns were tran-
 scribed on index slips. These slips were then arranged alphabetically
 and compared with the indices of the marriage registers, all entries
 where the name of the husband on the slip and the name of a
 husband in the index were similar being noted. Finally, the index
 slips were compared with the entries themselves, and only those
 in which there was no reasonable doubt of identity were laid aside
 for use, the actual date of marriage being recorded on each. In
 all 6,656 of these index slips were prepared. Of these I succeeded
 in tracing 4,o62, or 6o per cent., in the registers. The tediousness
 and slowness of the work prevented my carrying the research
 further, but I venture to think that these 4,o62 marriages are
 a sufficiently large sample to give a good indication of the true
 conditions.

 The instruction given on the householder's schedule of the Census
 relative to the duration of marriage is quite simple, and reads thus:
 "State for each Married Woman entered on this Schedule the
 "number of: Completed years her present marriage has lasted;
 "if less than one year write 'under one.' Number of Children
 "born alive. Number still living."

 A full tabulation of these 4,o62 traced marriages is appended to
 this paper. From it, and from some subsidiary tabulations, the
 following facts may be gathered:

 1. That the amount of error in stating the duration of marriage-
 at all events, in stating the actual duration of marriages of shorter
 durations-has been great. Of the 4,o62 returns, only 3,o82, or
 76 per cent., were correct, while 980, or 24 per cent., were incorrect.

 TABLE I.-General summcary.

 Reported durations in years.

 True durations. Total.
 0-1. 1-2. 2-3. 3-4. 4-5. 5-6.

 Not married .... 1 _ 1 -
 0-1 .... .... 794 496 290 3 2 1 2
 1-2 .... .... 714 4 512 190 5 3 -
 2-3 .... .... 701 2 6 519 167 6 1
 3-4 .... .... 728 1 1 10 570 141 5
 4-5 .... .... 657 - 6 529 122
 5-67 464 - - - 4 4 456
 6-7 3.. - - . _ 3
 All durations .... 4,062 503 809 722 754 685 589
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 2. The errors were much more frequently errors of over-state-
 ment than of under-statement. Of the 980 erroneously reported
 marriages, 939, or 96 per cent., were described as of durations
 longer than what was fact; while 41, or 4 per cent., were described

 as of durations shorter than what was fact. Marriages of over-

 stated duration amount to 23 per cent. of the total marriages
 traced, and those of under-statement to i per cent.

 3. Incorrect statement was most frequent in the case of marriages
 of less than one year duration, and this frequency is found to

 diminish as the duration increases. Thus of marriages of less than

 one year's duration only 62 per cent. were correctly reported, while
 38 per cent. were incorrectly reported. The proportion incorrectly

 reported in duration i year to 2 years is found to be 28 per cent.;
 in duration 2 years to 3 years, 26 per cent.; in duration 3 years to
 4 years, 22 per cent.; and in duration 4 years to 5 years, I9 per
 cent. The figures regarding marriages of more than 5 years but
 less than 6 years' duration cannot be similarly analysed, because of

 the want of information regarding those whose durations have been

 over-stated, no marriages with reported durations of six years or

 more being included in this study. The reduction of the total
 proportion of misstatement as the duration of marriage increases
 largely depends on a reduction of over-statement. Thus the pro-

 portion Qver-stated in the five durations quoted are found to

 diminish in this manner: Duration o to i, 38 per cent.; duration

 I to 2, 28 per cent.; duration 2 to 3, 25 per cent.; duration 3

 to 4, 20 per cent.; and duration 4 to 5, I9 per cent.

 4. The error of over-statement is more frequent among marriages
 which are approaching the completion of a year's duration than

 among those in an earlier period of a year's duration. Table II
 has been constructed to show this point. The census was taken
 on April 2, and all marriages contracted in April, May, and June

 may be taken as approaching the completion of a year's duration,

 while those of January, February and March may be taken as in
 an earlier period of the same duration. The table clearly shows
 that it is among the former that over-statement is more common.
 Putting aside marriages of duration o to i as exceptionally badly
 reported as to duration, over-statement of duration of marriages
 contracted in March, February, January and December is found to
 amount to 2, 5, 7 and 8 per cent. respectively; in marriages con-
 tracted in November, October, September and August, the
 proportions over-stated amount to i6, i8, I5 and 25 per cent. respec-
 tively; in marriages contracted in July and June to 31 and 33
 per cent. respectively; and in marriages contracted in May and
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 38 DUNLOP-AX Futrther Note on thze [Jan.

 April, i.e., within two months of the completion of the durations,

 over-statement amounts to 7I and 66 per cent. respectively.

 TABLE II -Percentaqe of over-statement in marriages of each month.

 ..)

 True durations. A1 ce S.

 0-1 . ... 17 50 32 30 44 38 44 47 36 27 60 63 38
 1-2 .... .... 2 - 19 9 11 24 24 33 39 46 89 72 28
 2-3 .... .... - 11 8 6 18 20 22 4 36 31 75 73 25
 3-4 .... .... 5 -- 5 14 8 8 24 21 30 55 66 20
 4-5 .... .... 8 3 4 6 22 18 18 21 27 25 67 51 19

 0-5 .... .... 6 15 13 13 22 23 22 28 32 32 69 65 26

 1-5 .... .... 2 5 8 7 16 18 15 25 31 33 71 66 23

 5. Marriages whose durations are over-stated show larger fertility
 than those marriages which are correctly reported as to duration.
 I think it better to limit the study of this point to those marriages
 whose duration is not over-stated by more than a year rather than

 to extend it to marriages whose durations are grossly over-stated.
 Figures bearing on this point are collected in Table III, and it
 may be there seen that of marriages of true duration of less than
 one year those correctly reported show a fertility of 20 per iOO
 marriages, while those reported to be of duration i to 2 show a

 fertility of 43 per ioo marriages. Similarly with the other dura-
 tions. For true duration i to 2 the over-stated marriages show

 an average of 94 children to IOO marriages, while the correctly
 reported marriages show one of 72; for true duration 2 to 3 years
 these averages are I3I and I04; for true duration 3 to 4 years,
 I75 and 144; and for true duration 4 to 5, I93 and I63, in each
 instance the larger average being applicable to the marriages of

 over-stated duration.

 TABLE III.-Fertility of correctly and incorrectly reported marriaqes.

 Correctly reported. Duration over-stated by one year.

 True Difference
 durations. Average Average (6)-(3).

 Marriages. Children. per 100 Marriages. Children. per 100
 marriages. marriages.

 (1) (2) (3) (4) (5) (6)

 0-1 .... 496 100 20 290 125 43 23
 1-2 .... 512 369 72 190 178 94 22
 2-3 .... 519 541 104 167 218 131 27
 3-4 .... 570 821 144 141 247 175 32
 4-5 .... 529 861 163 122 235 193 30
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 6. Errors of statement are found to materially affect the figures
 denoting the average fertility of duration o to i, and I to 2, but to

 affect the average fertility of longer durations to a smaller extent.
 To study this point Tables IV, V and VI have been constructed.
 In Table IV the 4,o62 traced marriages are tabulated according

 to the true duration of marriage and the number of families of
 stated size; in Table V the same marriages are tabulated according
 to the reported duration of marriage and size of family; while in
 Table VI the averages ascertained in the two foregoing are com-
 pared. The fertility pet IOO marriages of true duration o to i is
 found to be 30, but of marriages of reported duration o to i only
 2I, the difference being a deficit of 30 per cent. The similar
 fertility figures for marriages of true and reported duration i to 2
 are found to be 78 and 62, there being a deficit of i6, or 20 per cent.
 in the latter. For true durations 2 to 3 and 3 to 4 the fertility

 figures are iii and I49, while those of the reported durations are
 ioi and 140, the reported duration figures showing deficits of 9

 and 6 per cent. The average number of children per ioo marriages
 of true duration 5 to 6 is found to be I97, and of reported duration
 5 to 6 I96, the difference being small and insignificant; but it is
 more than doubtful if the comparison is fair, because there is a
 strong probability-indeed, almost a certainty-that a consider-
 able number of marriages of true duration 5 to 6 were reported as
 of duration 6 to 7, and therefore excluded from the tabulation;
 and further, it is probable that such excluded marriages, marriages
 of over-stated duration, would show a larger average fertility than
 those correctly reported.

 TABLE IV.-Marriages tabulated according to true duration.

 Children in family.

 Dirations. |riages. children, per 100
 0. 1. 2. 3. 4. 5 marriages.

 Unmarried 1 1 - - - 2
 0-1 .... 794 574 207 9 4 - - 237 30
 1-2 .... 714 217 443 51 1 2 - 556 78
 2-3 .... 701 152 338 197 11 3 - 777 111
 3-4 .... 728 115 240 282 81 10 - 1,087 149
 4-5 .... 657 111 151 261 108 24 2 1,103 168
 5-6 .... 464 63 93 147 122 33 6 915 197
 6-7 .... 3- 2 1 - -- 4 -

 4,062 1,232 1,474 949 327 72 8 4,681 115
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 TABLE V.-Aarriages tabulated according to reported durations.

 Childreni in family. Average
 Dura Mar- Total children
 tion. riages. children. per 100

 0. 1. 2. 3. 4. 5. marriages.

 0-1 503 402 98 3 - - 104 21
 1-2 .... 809 341 438 28 2 - 500 62
 2-3 .... 722 167 390 156 6 3 732 101
 3-4 .... 754 131 265 292 58 8 - 1,055 140
 4-5 .... 685 108 169 279 109 19 1 1,135 166
 5-6 .... 589 83 114 191 152 42 7 1,155 196

 4,062 1,232 1,474 949 327 72 8 4,681 115

 TABLE VI.-Comnparing averages shaown in Tables IV and[ V.

 \ Reported | a Terruge 1 Difference
 Duration. Rveprtged Tvruge. Difference, per cent. of average, average, ~~~~~true average.

 0-1 .. 21 30 - 9 30
 1-2 .. .... 62 78 -16 20
 2-3 .. .... 101 111 -10 9
 3-4 .. .... 140 149 - 9 6
 4-5 .. .... 166 168 - 2 1
 5-6 .. .... 196 197 - 1

 7. As a general conclusion I may state that this research raises
 considerable doubts as to the reliability of the fertility figures

 derived from the householder's schedules. It shows clearly that the
 figures of the earlier durations, those of less than 5 years, are heavily
 loaded with error, and it raises suspicion that there may be a con-
 siderable error in the figures of longer durations. The censal
 figures regarding the duration and fertility of marriages of less than
 two years'"duration may be regarded as erroneous and misleading,
 and perhaps the same may be said of those for more than two but
 less than four years' duration; but subject to a suspicion arising
 from inaccuracy of statement as to duration the average fertilities
 of longer duration may be accepted as more or less reliable.

 8. Another general conclusion derivable from this study is that
 there is a limit to the reliability of information contained in house-
 holders' replies to census questions. The question regarding the
 duration of marriage appears to be quite simple and such as any
 ordinary individual should be able to answer correctly; but, as
 nearly a fourth part of the figures on which this inquiry is based
 are found to be incorrect, it would appear that even a simple
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 question such as this is beyond the strict confines of reliability.
 There is no doubt that a Census is very reliable as a numbering of

 the population, which after all is its principal function, and also

 as a numbering of the inhabited houses; but when any thought,
 or any calculation, or any discretion, is required for the correct

 answering of the questions put, the correctness of the information
 cannot always be relied on. It is well known that there is much
 error in the statements of age, and also that the censal returns
 regarding infirmities, and more especially the mental infirmities,

 are incomplete, and I think it may now be accepted that the censal
 statements regarding the duration of existing marriages are, at
 least, no better.

 My special object in making this research was to study the amount

 of error in reporting and not to try to establish true and reliable
 fertility figures, my reason for the limitation being that the latter

 inquiry would have necessitated a great expansion of the work,

 indeed, to such an extent that I could not have attempted it single-

 handed; but in closing I may be allowed to refer to one matter

 shown in the tabulation appended to this paper but not shown

 in the tabulation of the Census returns. The censal information

 as to the duration of marriage was measured by years and not
 by months, while the information available in the case of the 4,o62
 marriages traced to the marriage registers enables the classification

 to be made on finer lines, for they can be tabulated, and have been

 tabulated, by each month of duration in place of each year. Con-

 sequent on this the censal tabulation affords no information as to

 children born within nine months of marriage, that is, children of
 ante-nuptial conception, while the present tabulation supplies it.

 The use of a nine-month limit as a test of this is imperfect, for,

 TABLE VII.-Fertility of marriages of less than ntine monthis' duration.

 Number. Percentage.
 Durationi Total

 Childless. Fertile. Childless. Fertile.

 0-1 .. .... 47 45 2 96 4
 1-2 .. .... 40 36 4 90 10
 2-3 .. .... 47 41 6 87 13
 3-4 .. .... 171 148 23 87 13
 4-5 .. .... 41 27 14 66 34
 5-6 .. .... 47 27 20 57 43
 6-7 .. .... 52 32 20 62 38
 7-8 .. .... 58 45 13 78 22
 8-9 .. .... 104 73 31 70 30

 0-9 .. .... 607 474 133 78 22
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 42 DTNLOP-A Futrther Note on the [Jan.

 no doubt, some post-nuptially conceived but prematurely born

 children will be included in the computation. It is, however, also
 probable that these will be more or less balanced by births of still-

 born ante-nuptially conceived children and by miscarriages. The
 test must not be taken as an absolute one, but may, at least, in

 my opinion, be accepted as an approximate one.

 Of the 6,042 traced marriages, 607 were of durations of less than
 nine months, and of these 474, or 78 per cent., were reported to

 have been childless on Census day, while I33, or 22 per cent., were

 fertile. The figure representing the proportion of marriages with

 ante-nuptial conception, 22 per cent., may appear large, but I may
 point out that it is smaller than the only such figure with which

 I am able to make comparison. Sir T. A. Coghlan in his essay on
 " The Decline of the Birth-Rate " states that there were 85,39I

 marriages contracted in New South Wales during the io years
 1891 to 1900, and that in 22,094 of them conception had taken
 place before marriage, and that is in 26 per cent. I have added
 to the tabulation of these traced marriages (Table VIII) columns
 showing the proportions of childless and fertile marriages for each

 month of duration, but the numbers dealt with being small the
 figures cannot be accepted as conclusive.
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 DISCUSSION ON DR. JAMES C. DUNLOP'S PAPER.

 SIR TIMOTHY A. COGHLAN said he had listened with very great
 interest to Dr. Dunlop's Paper. Dr. Dunlop said that his first
 general conclusion was that his research raised considerable doubts
 as to the reliability of the fertility figures derived from the house-
 holders' schedules, and his second was that there was a limit to
 the reliability of information contained in the householders' replies
 to the Census questions. As regards the latter, of course, it is an
 old-standing complaint that in Censuses taken as we take them
 in the various parts of the British Dominions there is a greater
 liability to error when the particulars are filled in by householders
 than in Cen uses where the answers to the questions are taken
 down by the collectors as they are in some countries. Those of
 us who have takeii a Census Jknow that the recorded ages are usually
 not to be trusted, Amongst all classes there is a disposition to
 return the age at the nearest round figure, and in regard to the
 feminine part of the population to under-state the ages. But these
 misstatements, considerable as they are, do not destroy the
 practical value of the Census in regard to ages. People will do
 not a little for the concealment of material facts when they are
 actuated by vanity; but when actuated by a sense of shame and
 a desire to appear quite respectable, they will probably do a great
 deal more, and he supposed the major part of the errors as to the
 duration of marriage which Dr. Dunlop has had to record are due
 to a desire on the part of the persons making the returns to conceal
 the fact that one or more of their children were born or conceived
 before marriage. In this connection, he would point out that Dr.
 Dunlop considers that in one-fourth of the cases examined there
 was a misstatement as regards the duration of marriage, such
 duration being over-stated, while the number of cases of marriages
 which were attended by ante-nuptial conception also amounted
 to, roughly, about one-fourth. Here is the explanation of the bulk
 of the misstatements. He saw Dr. Dunlop used the word " fertility "
 in the sense of proved ability to bear children. This, he thought,
 is usually denominated " fecundity," and is so used in Dr. Matthews
 Duncan's work on Fecunidity, Fertility and Sterility, and if fecundity
 be used to mean the power of reproduction or the proved ability
 to bear children, the existence of which is shown by the birth of
 a child, fertility is the extent to which fecundity is used. A woman
 is said to be more or less fertile according to the number of her
 children, and he would be glad to see the distinction between the
 two terms preserved. Coming back to the subject matter of the
 paper, Dr. Dunlop had been able to give a table, No. 7, which he
 called the fertility of marriages of less than nine months' duration,
 from which he discovered that in 22 per cent. of the marriages recorded
 conception had already taken place before marriage. Of course
 607 marriages, as Dr. Dunlop said, were hardly sufficient from which
 to draw conclusions in regard to ante-nuptial conception, especially
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 as the information was obtained from few towns. But the information
 was interesting, and he hoped that he might be able later on to extend
 his investigations to a wider area. Of course Dr. Dunlop drew no
 conclusions from the fact that while 22 per cent. of the Scottish
 marriages followed conception, in New South Wales the percentage
 was 26. He thoiught it must be pretty plain to anyone who has
 given this question any study, that ante-nuptiality, if he might
 so call it, is the road to marriage, and he thought we should find that
 the greater the number of marriages of ante-nuptial conception,
 the less the illegitimacy, and vice versd. He hoped the fact that
 Dr. Dunlop had proved the Census returns were not to be trusted
 in regard to fecundity or fertility of marriages of short duration
 would not lead to the inquiry as to the number of children to a
 marriage being omitted from future Census schedules. The inquiry
 was important, and if the figures could not be followed for women
 married for only a few years, the error for the whole period of married
 life was not important. In investigations that he himself had made
 upon the subjects embraced in Dr. Dunlop's former Paper and in this,
 he had always thought it best to rely principally upon the registers
 of births. In Australia they obtained particulars of the offspring on
 the death of each married person; this information was exceedingly
 useful, especially when making secular comparisons, and both
 sources were well supplemented by the Census returns. Before
 sitting down he would like to say that it was a long while before he
 could quite understand Table VIII. If Dr. Dunlop would permit
 him, he might say that he did not think it was very happy in its
 form.1 He begged to move that a hearty vote of thanks be given
 to Dr. Dunlop for his serviceable and able Paper.

 Mr. THOMAS G. ACKLAND, in seconding the vote of thanks,
 said the question of duration of marriage appeared to have been
 raised by Mr. De Jastrzebski (of the General Register Office), on
 the discussion on Dr. Dunlop's former Paper (Joturnal, vol. lxxvii,
 p. 293), when the speaker had pointed out that the number of
 marriages recorded as under one year's duration was apparentlv
 very much under-stated, and the author, in his reply on the discussion,
 agreed that that was so, but thought there were also errors affecting
 longer durations. That fact was now well shown in the specimen
 cases tested by Dr. Dunlop, by comparison with the actual registers
 of marriage, and the present Paper had set out the. result of that
 investigation. Only 4,o62 cases were examined out of nearly
 700,000 marriages recorded, or less than 6 per i,ooo. In considering
 the author's results, it must be borne in mind that they only related
 to this very small proportion of the whole recorded marriages. So
 far as that test went, there was, however, clear evidence of errors
 in marriage duration, mainly by over-statement. Out of 980 cases
 which were found to be in error, nearly a fourth of those examined,
 939 were over-statements of duration and 9IO of those were over-
 statements by one year. The remaining 4I cases were under-state-

 I The headings have been amplified in proof.
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 ments of duration. Certain exceptional cases were remarkable;
 for example, true duration, o to i: recorded, 3 to 4, 4 to 5, and
 5 to 6. Those longer durations probably referred back to the
 date of co-habitation, prior to marriage. On the other hand,
 there were cases of true durations, 2 to 3, and 3 to 4, recorded as
 duration o to i, and those were difficult to understand, but were
 apparently in the nature of freaks. The author had shown that
 the over-statements arose most frequently in larger families, and
 in respect of the shorter durations. That pointed to deliberate
 over-statement, and to pre-nuptial co-habitation. The over-
 statements were, however, markedly greater in respect of marriages
 whose anniversary followed, within three or four months, the
 Census date. Thus, there were 673 cases where the anniversary
 fell in April to September inclusive, with 237 only where the next
 anniversary fell in October to March inclusive. He considered
 that that pointed pretty clearly to a misunderstanding, or a careless
 reading, of the instructions on the Census paper as to " Completed
 " years since marriage," that having apparently been understood
 to mean that, when the vear was nearly completed, the next higher
 integer was to be taken. He thought that those who had been
 married (say) nine months might consider the " completed year "
 as that terminating on the first anniversary. He thought also that
 a little confusion had arisen from the instruction of one reference:
 " If less than one year, write 'under i'." He thought that might
 be read by imperfectly educated persons " If less than one year
 write under ' I '," which was what had in fact been done in many
 cases. The percentages given in Table II should be considered
 in relation to the actual numbers of marriages recorded. Thus,
 over the first five years' duration, there were in the month of
 December, 675 marriages; in June, 5I9; and in July, 455; these
 representing the maximum monthly figures. In the month of
 May the record of marriages fell to 45, less than one-tenth of the
 lowest preceding figure. The reason for this remarkable falling off
 in the month of May was not known to him, but was probably
 familiar to the author, and to Scottish statisticians generally.
 Reverting to the author's former Paper, it was somewhat unfortunate
 that almost the whole of the interesting tables there published,
 dealing with the fertility of marriage, the average size of family, &c.,
 were materially affected by the duration of marriage as pointed
 out by Dr. Dunlop; as the presumed age of the husband and of the
 wife at marriage were deduced by deducting from the Census
 ages the duration as recorded; and the formulas of linear regression
 referred to in that Paper would also be affected. As regards
 Table XVI in the former Paper, showing the period of marriage
 elapsing before birth of first child, the apparently abnormal pro-
 gression of the figures for Scotland in 1855, and 1911, during the
 first three years following marriage would probably disappear,
 if more correct figures as to duration were available. The figures,
 as given in Dr. Dunlop's former Paper, were that in 1855 there
 were 220 marriages in which the first child was born in the first
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 year after marriage, 613 during the second year, and iii during
 the third year, the figures rising and then falling. In 1911 the
 figures for each of the first three years were 284, 389 and 22I. If
 those figures were arbitrarily adjusted, by assuming that 50 per
 cent. should be shifted from one duration to the other in the
 direction indicated by the author from his researches, they arrived
 at figures in 1855 of 527, 362 and 70, and in 1911 of 478, 305 and
 I38, showing a much more normal progression, and agreeing
 substantially with the figures for New South Wales of 428, 396
 and 9I. That indicated generally the lines on which any proposed
 corrections might be made in the Tables, although it was impossible
 to state to what extent the figures in those several Tables would
 have been affected, if the durations had been correctly recorded;
 but the general movement of the figures consequent upon such
 correction could generally be seen, on the assumption that the
 durations had, in the main, been over-stated. The Society was
 indebted to Dr. Dunlop for a very interesting Paper, which would
 no doubt give much scope for consideration and future discussion.

 Mr. T. A. WELTON said he would like to express the strong feeling
 of approbation he had with regard to the action of the Scottish
 Department in sanctioning this investigation. He thought it was
 a very desirable thing that Government Departments should from
 time to time, on their own initiative, test anything that was
 doubtful in the work they had under their hands. For example,
 he thought there was a good deal of risk tliat the ages of children
 of tender age were incorrectly reported. He believed it was quite
 probable that a child of 11 months, or even of 10 months, might
 very often be returned as one year old; and as errors of that sort
 would be all one way, for they never described a child who was
 fully one year as being under one year, the effect of errors of this
 sort would be of considerable magnitude in the Census of England
 for instance. He thought any investigation of that kind was
 very much to be approved of by the public.

 Dr. STEVENSON followed the previous speakers in expressing
 his appreciation of Dr. Dunlop's Paper. He said that he only
 wished in these times of war the circumstances of work and staffing
 at the General Register Office at Somerset House permitted such
 excursions from the beaten path of year to year routine. That,
 however, was not their fortunate fate. He was inclined not to
 attribute too much importance to the divergencies from strict
 veracity manifested on the part of the Scottish householder, for
 the following reason amongst others: Over-statement of the
 duration of marriage had an effect on the fertility rates opposed
 to that of ante-nuptial conception. Over-statement decreased the
 true fertility rate of duration o to i from 30 births per hundred
 couples, the true rate, to 2I per hundred. But from Table VIII
 I42 of the 247 births in duration o to I, or 57 per cent. of them,
 might be taken as representing ante-nuptial conceptions. Therefore
 VOL. LXXVIII. PART I. E
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 the fertility of the marriages of duration o to i years, and not
 prejudiced by ante-nuptial conception, was only 43 per cent. of
 30 births per hundred couples, or I2 9 per hundred. That seemed
 to him a desirable figure to have, and its inflation by ante-nuptial
 conception was partially offset, as might be expected, by prejudice
 in the opposite direction by over-statement of duration, the two
 sources of error tending to counterbalance each other. One might
 put it that the true starting point from a fertility point of view
 was not necessarily the date of marriage at all, but of the commence-
 ment of the union; thus bringing in all marriages whether pre-
 judiced or not. From this point of view the over-stated duration
 was in many cases obviously more correct. If one were in a position
 to do so, he thought one would rather ask on the householders'
 schedule, " When did the union commence ? " than " How long
 " has the marriage existed ? " Such a question was obviously
 impossible; but the date of the marriage was of interest because it
 generally indicated the duration of the union. If it did not do
 so, and there was a tendency on the part of the householder to
 approximate more nearly to the figure that one wanted to arrive
 at from the point of view of fertility, surely that misstatement
 was one that might be somewhat leniently regarded. The over-
 statements brought to light were, after all, comparatively slight,
 and in only exceptional cases did they exceed one year. They
 amounted to about 25 per cent. of the whole at the period of
 duration, at which it was likely they were far greatest in number.
 It seemed to him it was not likely they would disturb any general
 conclusions to be drawn from the data to any very great extent.
 He thought there were other disturbing elements which, if not
 taken into account, would probably produce greater effects. For
 instance, referring to Dr. Dunlop's first Paper, he thought Dr.
 Dunlop had told them that the effect of the husband's age at
 marriage upon fertility might be expressed by saying that for each
 year of increase in his age the average expected family would be
 diminished by one-fortieth of one child.

 Dr. DUNLOP said that was the partial correlation. The complete
 correlation was a much higher figure.

 Dr. STEVENSON said that at any rate that was one statement
 of the effect of husband's age per se. He thought one could draw
 no conclusions from a relation such as that when one bore in mind
 two facts: first, that the men of the working classes married young,
 and, secondly, that the working classes were much more fertile
 than those above them in the social scale. Even if the age of the
 husband had naturally no effect at all upon fertility <which he did
 not suggest for a moment), there would be some apparent effect from
 the fact that the more fertile marriages were in larger measure those
 of the working-class husbands-the class of men who married
 at a younger age. He thought that in view of the large number
 of such possibilities of erroneous deductions which lurked in these
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 figures, the fact that the duration of what was probably a com-
 paratively small minority of the marriages were over-stated by one
 vear was not of any overwhelming importance. He joined in
 congratulating the Society upon the fact that they had had from
 Dr. Dunlop an investigation into the extent of the errors.

 Mr. WALTER HAZELL joined the previous speakers in thanking
 Dr. Dunlop for his painstaking investigation. It would have
 been very interesting, although he supposed impossible, if Dr.
 Dunlop could have told them how far these inaccurate statements
 varied in different classes of society. There could be no doubt that
 the misstatement in the first vear of married life was often intended
 to cover the fact of ante-nuptial conception. But as to other
 statements of figures, his impression was that many less educated
 people were unintentionally inaccurate when they spoke any
 figures after a lapse of time or, indeed, any matter beyond their
 daily surroundings. Many people's standards of measurement
 consisted of " little," " much," " a goodish lot," and " a tidy few."
 He ventured to remind the Society that he had the honour of
 reading a Paper before them last spring, in which he suggested a
 scheme under which the Registrar-General would put on a numbered
 card index the life record of every individual, where everything that
 happened in the way of marriage, birth of children, and death,
 should be recorded. If that system were adopted, these records
 would be automatically and accurately recorded. With regard
 to the financial, social, physical and moral results of ante-nuptial
 conception, the object of the Society was to deal with figures as
 such; but they were dealing with them with the view of practical
 results. His observation of life was that the birth of a child
 before the proper time after marriage was a very serious drawback
 to the family. Sexual irregularity had many degrees of undesira-
 bility, and it should be admitted that many marriages begun in this
 way were afterwards perfectly reputable and surrounded by family
 affection, but undoubtedly such a family started with a serious
 handicap. Before young people were fully grown, when their
 passions were strong and their judgment was weak, with absolutely
 no means, with only a youth's wages, they married in haste and
 were fortunate if they did not repent at leisure. It was impossible
 to tell accurately the extent of this custom, but it is widespread.
 He gave one example. In a country parish the rector went through
 the record of about a hundred marriages and baptisms in his parish
 register, and he found that in only about i24 per cent. of the cases
 was the child born at the proper period after marriage. What
 was true of this parish was more or less true of many parts of the
 country, and he looked to the gradual raising of the standard of
 conduct to diminish this evil.

 Dr. JAMES BUCHANAN said that at the beginning of paragraph 5
 Dr. Dunlop remarked that " Marriages whose durations are over--tated

 E 2
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 " show larger fertility than those marriages which are correctly
 " reported as to duration." While he agreed that the statistics
 put forward justified that statement, he was inclined to differ from
 Dr. Dunlop as to the extent of the variation. It was quite clearly
 established that the error of over-statement was most frequent in
 marriages which were approaching the completion of a year's
 duration; and from the detailed figures given at the end of the
 Paper in Table VIII, it was possible to compute the true average
 durations of correctly and incorrectly reported marriages. If they
 assumed that marriages in any calendar month were uniformly
 distributed over the month-an assumption which, although prob-
 ably not correct for some months of the year, was near enough
 to the truth for practical purposes-the following were the figures

 Average duration in months of

 Duration Difference in months
 in years. Correctly reported Marriages over-stated (2) - (1).

 marriages. by one year.
 (1) (2)

 0-1 5 8 6-6 *8
 1-2 17*2 20'4 3*2
 2-3 29*7 32'95 3*25
 3-4 41*8 44*95 3 15
 4-5 53.5 561. 2 '6

 Those differences of duration had an important influence on the
 comparison which was made in Table III, because it was perfectly
 obvious that a fair comparison of the average fertilities of correctly
 and incorrectly reported marriages could only be made on the
 basis of marriages of the same duration. The figures in column 2
 gave the number of children born to marriages which were of
 appreciably shorter duration, and before they could be compared
 with the figures in column 5, they should be increased by from
 I to 3 months births to the number of marriages recorded in
 column 1. A rough calculation on the basis of an average age
 at marriage, and rates of issue applicable to such an age, suggested
 that the number of children in column 2 should be increased by
 from 7 to i o per cent. of the marriages in column 1. The effect
 of that addition was to reduce the difference in the last column
 of the table by from 25 to 50 per cent. There was one other point
 which might affect these differences, and that was a possible
 difference in the age at marriage of the correctly and incorrectly
 stated marriages. At those ages at which marriages generally took
 place, the rate of issue decreased with fair rapidity with increase
 of age at marriage, and while he did not suggest there was any
 reason why correctly and incorrectly stated marriages should occur
 at different ages, still the number of marriages examined was not
 very large, and it was possible there might be some accidental
 variation.
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 The CHAIRMAN (Prof. F. Y. EDGEWORTH) said he wished to
 associate himself with those who had thanked the reader of the
 valuable Paper to which they had listened. Dr. Dunlop, having
 on a former occasion presented them with a feast of statistics,
 now enabled them to observe the materials and processes of which
 that good cheer was the result. It was perhaps not very provocative
 of appetite to be present at the preparation of the banquet. But
 there had thus been afforded a unique opportunity of testing the
 genuineness of the articles served up. The adulterations which
 had been detected were no doubt serious. There was, however, this
 consolation, that they might have been to some extent suspected
 and localised by experts. Statisticians, like Sir Timothy Coghlan
 and others, who had assigned motives for the falsification of the
 returns, would no doubt have suspected the existence of such
 falsification. The incident appeared to him to confirm the rule
 that for the practical use of statistics it is desirable to have specific
 knowledge of the subject matter; such a knowledge as may assist
 you in detecting what figures and arguments are untrustworthy.
 Another practical rule was confirmed by Dr. Dunlop's use of samples.
 His employment of the method of samnples to estimate the extent
 of error illustrated and verified Mr. Bowley's employment of the
 method to obtain an approximation to the truth.

 Dr. DUNLOP, in reply, said that very many points of interest
 had been brought up in the discussion, and that he appreciated
 fully the free discussion which had been given to the Paper. The
 main question at issue after all was the reliability of the tables
 which had already been published, and which Mr. Ackland and
 Dr. Stevenson referred to. Were they reliable, or were they not ?
 One fact of statistical importance must be borne in mind, and that
 was: that the error in these tables, as far as they could make out,
 was distinctly a species of biassed error. The rates and quantities
 were affected by that biassed error. But the error, being biassed,
 does not destroy the value of the observations for purposes of com-
 parison. The next tables would be affected by the same biassed
 error, and would be reasonably comparable. Only a part of the tables
 had been studied in this way, and it being one of the extremes
 was no doubt one of the worst parts of the tables. On general
 principles, the chances were that the middles of the tables, the parts
 dealing with intermediate durations, were very much more depend-
 able than the extremes, the parts dealing with the longest and
 shortest durations. That was a safe opinion. He had no statistical
 facts to prove it. Something fresh might arise as they went on.
 They might find under-statement or over-statement predominating,
 or they might find these balancing each other; but on general
 principles one would expect the middle part to be better than
 the extremes. He was exceedingly interested to hear a point
 which Sir Timothy Coghlan had mentioned with regard to the
 importance of studying fertility, or fecundity, from the birth and
 death registers. In reading Sir Timothy's essay on the matter,
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 he had been very much struck by the fact that the great part of
 the tables of statistical facts on which he built up that essay were
 founded, not on the Census returns, but on the registration facts.
 In order to get a complete and reliable review of the subject, it was
 to the registers that they must look. At present our registers did not
 contain the necessary information, such information being beyond the
 statutory limit; but if the nation required the subject to be studied,
 that limit should be widened, as the proper place to study fertility
 lay in the birth and death registers. With regard to another point
 in reference to the reliability of the tables which had been put to
 him, he said that no doubt the ages tables were incomplete; but
 actuarial calculation could more or less satisfactorily compensate
 for that, and they could get a satisfactory population curve. It
 had been suggested in the discussion that the same thing might be
 applied in fertility tables. He doubted it, because the information
 as to the full nature of the error was insufficient for them to tackle
 any adjustment of the figures they had. The investigation had
 not gone far enough for the purposes of adjustment. A question
 had been raised whether this over-statement was due to genuine
 carelessness, or was due to the desire for appearances of respectability
 when the children numbered rather more than they should for
 the period of marriage. Both factors were at work; but he thought
 if they looked at the Table II, which dealt with the months of the
 year, they would agree with him that, while no doubt other factors
 took some part, carelessness or misunderstanding had much to do
 with the error. With regard to Dr. Buchanan's point, to which
 he said he had listened with very great interest, Dr. Buchanan
 had argued that it was barely a correct statement to say that the
 incorrectly stated marriages were of greater fertility than the
 correctly stated marriages, because the incorrectly stated marriages
 were really of longer duration than the correctly stated marriages.
 He allowed that, but there was more than one correlation to be
 considered. A simple correlation between over-statement and
 fecundity or fertility (he had no objection to use Sir Timothy
 Coghlan's word " fecundity ") and size of family, was positive.
 Similarly they found a simple correlation between the later portions
 of durations and the bigger family. He had not yet worked out
 the partial correlation in order to make out which was the more
 important, and that was essential before coming to a conclusion in
 the matter.

 A vote of thanks was passed unanimously.
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